Abstract: A total of 35 presumably distinct biochemical loci were analyzed in black bears (Ursus americanus) from Alaska, California, Maine, Montana, Tennessee, and Virginia by using starch-gel electrophoresis. Limited spatial subdivision of gene frequency was observed in Tennessee. Overall heterozygosity levels are lower in black bears than would generally be expected for mammalian species. Levels of interpopulation genetic similarity are extremely high for a species with such wide distribution, in contrast to the observed morphological variation. 
) and these changes may be functionally associated with demographic changes (Smith et al. 1976 ). Levels of genetic variability need to be assayed to evaluate the potential use of genetic data in the formulation of a comprehensive management program. Our objective is to document levels of biochemical variability in the black bear from various populations throughout its range.
Certain ecological and historical factors affect levels of biochemical variation (Selander 1976 , Soule 1976 and confound the interpretation but not necessarily the application of genetic data. Low levels of biochemical variation could be due to drift or founder effect, but both of these factors imply small population numbers at some time in the past. For example, Bonnell and Selander (1974) have explained low biochemical variability in northern elephant seals (Mirounga angustirostris) by suggesting a bottleneck effect of reduced numbers resulting from their interactions with humans. Although this argument is certainly tenable, the ecological effects of low environmental variability on a large animal with high vagility might also explain the reduced variation. Animals with a large body size, great mobility, and a high level of homestatic control may be expected to exhibit low levels of genetic variability (Selander and Kaufman 1973) . For a population experiencing the environment as fine-grained (i.e., apparently homogeneous), the optimum evolutionary strategy will often be a single phenotype adapted to the conditions in the environment that are most frequently encountered (Levins 1968). Valentine (1976) has predicted the occurrence of relatively low genetic variability in large migratory carnivores of the temperate zone since, by perceiving the environment as relatively fine-grained, they should have alleles whose products function under a variety of conditions.
Studies of biochemical variability in mammal populations have emphasized small mammal species, and few studies exist for large carnivores. Larsen (personal communication) found no evidence of genetic variation in polar bears (Ursus maritimus), and Yang (personal communication) found low levels of variation in brown bears (U. arctos). Because of the potential use of protein polymorphisms for population studies and the lack of adequate data to verify theoretical generalizations, the assessment of genetic variation in large wildlife species such as black bears is of particular interest.
The laboratory aspects of this research were supported in part by contract (AT 38-1-819) Albumin ( rogenase, hemoglobin, isocitrate dehydrogenase-1 and -2, leucine amino peptidase-1 and -2, mannose phosphate isomerase, protein-1, and sorbitol dehydrogenase. The proportion of polymorphic loci (P) and average heterozygosity per individual (H) in a population were calculated for bears from Montana, Tennessee, and California by using the data for proteins listed in Table  1 . Comparisons were made of populations from all localities (excluding California) to verify allelic identity across populations. The term population as used above refers to all samples from an area or state and is not necessarily meant to be definitive of a biologically functional population. In designating allelic differences for polymorphic loci, superscripts "a" and "b" indicate the relative migration distances of the phenotypes associated with each allele; "a" is the faster-migrating or more electronegative form.
RESULTS
The proportion of polymorphic loci (P) and the average individual heterozygosity (H) values are given at the end of Table 1 . Of the 19 proteins listed in Table 1, 6 were polymorphic, each exhibiting 2 electrophoretic alleles. Although bears from California and Tennessee were polymorphic at more than 1 locus, only 1 locus (GPI) was polymorphic in more than 1 population.
Identical mobilities were observed across populations for all loci fixed for a single allele and when polymorphism occurred, the common allele was the same as that fixed in other populations. For example, LDH-2 had 2 alleles in the Tennessee population (Table 1) variation in morphology across the species range (e.g., variation in body size and coat color). We must recognize the fact that broad-scale generalizations of the causes and consequences of genetic variation are inadequate to explain either the subtle differences in genetic structure among populations or the trends observed in major taxonomic or trophic groups without concurrent knowledge of local environmental, demographic, and historical effects.
This study of black bears should be considered preliminary. With increasing concern for managing optimum bear densities in refuges with limited suitable habitat, some knowledge of the genetic consequences of manipulating habitat quality, population structure, and densities may be important for planning and evaluating the success of a management program. Also, although much data have been accumulated to describe individual movement patterns in populations of many wildlife species, including black bears, we know very little about the extent of effective dispersal (i.e., gene flow) in and among populations. The use of electrophoretic protein variants as genetic markers to complement data on movement and breeding behavior provides an excellent way of beginning to deal with this problem. Future studies of biochemical variation in black bears should attempt to increase the sample size of the populations surveyed and should focus on detectable polymorphisms and genetic indices that will provide data on changes in genetic structure in time and space to supplement concurrent studies of activity patterns, demography, and breeding structure.
